Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.071; wR factor = 0.168; data-to-parameter ratio = 11.8.
The asymmetric unit of the title compound, C 8 H 5 F 3 N 2 , consists of two half-molecules, one lies on a mirror plane and the other is generated by twofold rotation symmetry, with the axis running through the trifluoromethyl C atom and the attached benzimidazole C atom. The two 2-trifluoromethyl-1H-benzimidazole molecules are connected by N-HÁ Á ÁN hydrogen bonds involving the disordered NH H atoms into chains running parallel to the c axis. One of the trifluoromethyl groups is disordered over two orientations of equal occupancy.
Related literature
For background to ferroelectric complexes, see: Fu et al. (2011); Zhang et al. (2010) . For related structures, see: Liu (2011a Liu ( ,b, 2012a . For graph-set analysis, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear (Rigaku, 2005); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97.
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2-Trifluoromethyl-1H-benzimidazole

Ming-Liang Liu Comment
Recently much attention has been devoted to crystals containing organic ions and inorganic ions due to the possibility of tuning their special structural features and their potential ferroelectrics properties (Fu et al., 2011; Zhang et al., 2010.) . In our laboratory, the title compound has been synthesized to investigate to its potential ferroelectric properties. However, it was found that the dielectric constant of the compound as a function of temperature indicates that the permittivity is basically temperature-independent (ε = C/(T-T 0 )), suggesting that this compound is not ferroelectric or there may be no distinct phase transition occurring within the measured temperature (below the melting point).
The title compound has an asymmetric unit that consists of two half 2-trifluoromethyl-1H-benzimidazole molecules ( Fig 1) . In each of these molecules the H atoms attached to the N atoms are shared 50/50 over both sites.
One of these molecule sits on a mirror plane at c = 0.75 and the other sits on a 2-fold axis at b = 0.25 and c = 0.5 with the axis running through atoms C1 and C2 of the trifluoromethyl group.
The molecules of, I, are hydrogen bonded together to form C 2 3 (8) chain, (Bernstein et al., 1995) , which run parallel to the c-axis. Half by N1···N4, N4···N1 and N1..N4 chains. and half by N4···N1, N1···N4 and N4···N1 chaims, (in each case the first atom is the donor and the second the acceptor).
One of the trifluoromethyl groups is disordered. Experimental 0.144 g (1 mmol) of 2-trifluoromethyl-1H-benzimidazole was dissolved in 30 ml of ethanol to give a solution at the ambient temperature. Single crystals suitable for X-ray structure analysis were obtained by the slow evaporation of the above solution after 3 days in air.
Refinement
H atoms were treated as riding atoms with N-H, 0.86Å, C-H(aromatic), 0.95 Å, with U iso = 1.2Ueq(C) allowed to ride.
An examination of a difference map along the line of the N1 to N2 vector showed an elongated density peak. This was found to be best modelled as two half-hydrogen atoms attached to N1 and N4. These positions were checked on the final difference map.
The disordered trifluoromethyl was modelled with restrained bonds and angles based on the average values found for the non-disordered trifluoromethyl group with initial positions being derived from a difference map. The action of the symmetry axis passing molecule produced a set of six F atoms spaced around a regular hexagon. Each of these F atoms was given a site occupancy of 0.5. In the final stages of refinement the group was refined as a riding and rotating group as for a methyl group. This model is not perfect and as a result there are several C Alerts. View of the C3 chain running parallel to the c-axis. For clarity all hydrogen atoms are omitted. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
2-Trifluoromethyl-1H-benzimidazole
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (9) N1 i -C2-N1 114.7 (4) C4-C5-C5 i 121.8 (2) N1 i -C2-C1 122.6 (2) C4-C5-H5 119.1 N1-C2-C1 122.6 (2) C5 i -C5-H5 119.1 F1A-C1-F1B 105.6 C10-N4-C12 105.1 (3) F1A i -C1-F1B i 105.6 C10-N4-H4A 127.4 F1A i -C1-F1C i 106.0 C12-N4-H4A 127.4 F1B i -C1-F1C i 105.4 F10B-C9-F10A 105.6 (4) F1A-C1-F1C 106.0 F10B-C9-F10A ii 105.6 (4) F1B-C1-F1C 105.4 F10A-C9-F10A ii 105.9 (5) F1A i -C1-C2 116.522 (6) F10B-C9-C10 113.1 (5) F1A-C1-C2 116.519 (5) F10A-C9-C10 113.0 (3) F1B-C1-C2 113.229 (5) F10A ii -C9-C10 113.0 (3) F1B i -C1-C2 113.230 (5) N4-C10-N4 ii 114.3 (4) F1C i -C1-C2 109.263 (5) N4-C10-C9 122.9 (2) F1C-C1-C2 109.262 (5) N4 ii -C10-C9 122.9 (2) C2-N1-C3 105.0 (3) N4-C12-C13 131.0 (3) C2-N1-H1A 127.5 N4-C12-C12 ii 107.74 (16) C3-N1-H1A 127.5 C13-C12-C12 ii 121.3 (2) N1-C3-C4 131.0 (3) C14-C13-C12 116.4 (4) N1-C3-C3 i 107.64 (15) C14-C13-H13 121.8 C4-C3-C3 i 121.3 (2) C12-C13-H13 121.8 C5-C4-C3 116.9 (4) C13-C14-C14 ii 122.3 (2) C5-C4-H4 121.5 C13-C14-H14 118.9
